Evaluating how wildlife conservation laws are implemented is critical for safeguarding biodiversity. Two 18 agencies, the U.S. Fish and Wildlife Service and National Marine Fisheries Service (FWS and NMFS; 19 Services collectively), are responsible for implementing the U.S. Endangered Species Act (ESA), which 20 requires federal protection for threatened and endangered species. FWS and NMFS' comparable role for 21 terrestrial and marine taxa, respectively, provides the opportunity to examine how implementation of the 22 same law varies between agencies. We analyzed how the Services implement a core component of the ESA, 23 section 7 consultations, by objectively assessing the contents of >120 consultations on sea turtle species 24 against the requirements in the Services' consultation handbook, supplemented with in-person interviews of 25 Service biologists. Our results showed that NMFS consultations were 1.40 times as likely to have higher 26 quality scores than FWS consultations. Consultations tiered from an FWS programmatic consultation 27 inherited the higher quality scores of the programmatic consultation, indicating that programmatic 28 consultations could increase the efficiency of the section 7 process. Both agencies commonly neglected to 29 account for the effects of previous consultations and the potential for compounded effects on species. From 30 these results, we recommend actions that can improve quality of consultations, such as a single database to 31 track and integrate previously authorized harm in new analyses and the careful but more widespread use of 32 programmatic consultations. Our study reveals several critical shortfalls in the current process of conducting 33 ESA section 7 consultations that the Services could address to better safeguard North America's most 34 imperiled species. 35 number of species threatened by extinction, the ESA protects over 1,650 U.S. species by prohibiting negative 39 impacts on species and their habitats and guiding the recovery of populations (USFWS 2017). Today, the 40 ESA remains the primary piece of environmental legislation for protecting imperiled species and recovering 41 them to the point that the law's protections are no longer needed. With such a crucial role, the ESA must be 42 implemented correctly. Yet agencies often struggle with gaps in effective implementation as they face 43 funding shortfalls and staff limitations alongside a rising number of listed species. Although the ESA is a 44 strong law, effective implementation in the face of these challenges is key, and opportunities for 45 improvement in efficiency and effectiveness are crucial if the ESA is to continue successfully recovering and 46 delisting species. 47 Section 7 of the ESA directs federal agencies to use their authorities to conserve listed species and is 48 a key aspect of the law's strength. Under section 7(a)(2), federal agencies ("action agency") are instructed to 49 consult with the U.S. Fish and Wildlife Service (FWS) or the National Marine Fisheries Service (NMFS) if 50 any action authorized, funded, or carried out may jeopardize listed endangered or threatened species or 51 destroy or adversely modify species' critical habitat (for definitions see Box 1, Glossary). If an action agency 52 initially concludes that the action is not likely to adversely affect species or their critical habitat, the agency 53 must request Service concurrence on its finding. If the Service concurs, the consultation is complete; This 54 assessment is classified as an "informal consultation." Conversely, if an action is deemed likely to adversely 55 affect species or critical habitat a "formal consultation" is initiated, and the consulted Service will issue a 56 biological opinion with their findings of the project's impact on imperiled species. FWS and NMFS share 57 administration of the ESA, with NMFS generally overseeing marine species and FWS managing terrestrial 58 and freshwater species (USFWS and NOAA 1974). However, both Services have authority over some listed 59 species that cross jurisdictional boundaries, such as sea turtles, and consult with action agencies on these 60 joint-jurisdiction species. If done properly, consultations ensure that federal agency actions do not violate the 61 jeopardy and adverse modification prohibitions of the ESA, thereby minimizing negative effects on listed 62 species.
INTRODUCTION
The U.S. Endangered Species Act (ESA) is considered one of the strongest wildlife laws in the world 37 (Gosnell 2001). Signed into law in 1973 by President Richard Nixon in response to rising concern over the statistics (mean and standard deviation) and Pearson's correlations to describe patterns. To examine 188 relationships between quality and associated factors, we used two modeling approaches: (1) a binomial quality component scores. We considered six variables that were most likely to affect consultation quality: 192 The Service performing the consultation, whether the consultation was formal or informal, the year the 193 consultation took place, the species of sea turtle assessed, the type of action assessed, and whether the 194 consultation was part of a programmatic consultation (see Glossary). We incorporated these variables into a 195 global model (Model 1) of all variables and eight additional subset candidate models for the analysis of 196 overall quality using the GLM (Table 1 ). We also considered that the particular office within the Service 197 might be an important predictor of consultation quality. However, given that our focus is on the potential 198 differences between the Services and that the offices are nested within the Services, the office variable was We used a set of three candidate ordinal regression models (Table 1) with random effects for the 205 consultation document in which the components were nested. While programmatic consultation was an 206 important predictor of quality in the overall analysis, the Hessian was singular (presumably because of the 207 lack of NMFS programmatic consultations) for the components and we were not able to include 208 programmatic as a variable in these analyses. We therefore evaluated summary statistics to investigate the 209 role of programmatic consultations in shifting quality scores. We used the R package `ordinal` (Christensen 210 2015) to conduct ordinal regression. A univariate analysis was performed to identify predictor variables. 
Biologist Interviews

218
To better understand the consultation process, one of the authors (ME) conducted semi-structured 219 interviews (see, e.g., Pienaar 2015) with one biologist from NMFS and six biologists from FWS who 220 consulted on sea turtles in Florida. All biologists interviewed were on the list of Service personnel who 221 worked directly on the consultations evaluated for this study. Interviews were not meant to be 222 representative of a larger sample but were instead intended to provide further insight into results. Year + (1|consultation_ID) 4
Programmatic * Binomial logistic generalized linear model 534 ** Ordinal logistical regression 535 *** The notation "(1|var)" indicates a random effects variable Services was the Environmental Baseline (z = 5.3993, p = 6.691e-08; ORNMFS = 2.6e 4 [95% CI = 6.5e 2 -579 1.1e 6 ]). The scores are the raw quality scores for formal consultation components. 
